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$\dot{q}_{i}=p_{i}, \dot{p}_{i}=-M(t)\sin(q_{i}-\phi(t))$ , (2)
( ):
$M(t) e^{i\phi(t)}=\frac{1}{N}\sum_{j=1}^{N}e^{q_{j}}$ . (3)
$\phi(t)$ $N$ $0$
$\langle M\rangle$ $T=\langle p^{2}\rangle$ $M_{eq}(T)$ ; $\langle\cdot\rangle$
$(q, p)$ Maxwell-Boltzmann




$T_{p}$ $T_{q}$ $T_{p}\neq T_{q}$ ($T_{q}=T_{p}$ ) :
$f(t=0, q,p)=f_{p}^{eq}(p;T_{p})\cdot f_{q}^{eq}(q;T_{q})$ , (5)
$U$ $M(O)$






viscosity$(-1)^{h+1}v\nabla^{2h}\omega$ ) $v=(v_{x}, v_{y})$ $\omega=\partial_{x}v_{y}-\partial_{y}v_{x}$
$\mathcal{D}=[-L_{x}/2, L_{x}/2)\cross[-L_{y}/2, L_{y}/2)$ (2- ) ;
$L_{x}=2\pi,$ $L_{y}=2\pi\Gamma$ ($\Gamma\geq 1$ )
$\Gamma>1$
$\Omega(x, y)=-\cos\frac{y}{\Gamma}$ (7)
$y$ (zonal flow). $\Gamma=1$







base flow ) $\Gamma>1$ (7)
$x$ 1 :


















$-{\rm Re}\hat{\omega}_{(1,0)}(t)$ ; $\wedge(q_{x},q_{y})(t)$ $(t, x, y)$ Fourier




















$\ovalbox{\tt\small REJECT}=v_{x}=+\partial_{y}\psi, \dot{y}=v_{y}=-\partial_{x}\psi$ (10)
$\psi$ ( $z$ )
Coulomb $($ $z$ $)$ $\psi$ Hamiltonian,
$(x, y)$ Hamilton Hamilton
$\psi$ $\omega=-\nabla^{2}\psi$
$T$
[H] $M_{ex}(t)=g+h \sin\frac{2\pi t}{T}$ (lla)
[E] $\omega_{ex}(x, y)=\Omega(x, y)-2b\sin\frac{2\pi t}{T}\cos x$ (llb)
(2), (10) [H] [E]
[H] [E]
[H] $f_{in}(t, q,p)= \sum_{j}\delta^{2}(q-q_{j}(t),p-p_{j}(t))$ (12a)
[E] $\omega_{in}(t, x, y)=\sum_{j}\omega_{0}\delta^{2}(x-x_{j}(t), y-y_{j}(t))$ (12b)
( $\omega_{0}$ ).





standard map $T$ Poincar\’e
Hamilton











[1] K. Kaneko, Phys. Rev. Lett. 65, 1391-1394 (1990), erratum, 66, 243 (1991).
[2] K. Kaneko, Physica $D55,368-384$ (1992).
[3] H. Chat\’e and P. Manneville, Prog. Theor. Phys. 87, 1-60 (1992).
[4] N. Nakagawa and Y. Kuramoto, Physica $D80,307-316$ (1995).
[5] T. Shibata and K. Kaneko, Phys. Rev. Lett. 81, 4116-4119 (1998).
[6] G. Perez and H. A. Cerdeira, Phys. Rev. $A$ 46, 7492-7497 (1992).
49
[7] A. S. Pikovsky and J. Kurths, Phys. Rev. Lett. 72, 1644-1646 (1994).
[8] A. S. Pikovsky and J. Kurths, Physica $D76,411-419$ (1994).
[9] T. Shibata and K. Kaneko, Europhys. Lett. 38, 417-422 (1997).
[10] T. Shibata, T. Chawanya, and K. Kaneko, Phys. Rev. Lett. 82, 4424-4427 (1999).
[11] ( ) (1973).
[12] L. Onsager, Nuovo Cimento Ser. 9 Suppl. 6, 279-287 (1949).
[13] J. Miller, Phys. Rev. Lett. 65, 2137-2140 (1990).
[14] R. Robert, J. Stat. Phys. 65, 531-552 (1991).
[15] R. Robert and J. Sommeria, J. Fluid Mech. 229, 291-310 (1991).
[16] G. L. Eyink and K. R. Sreenivasan, Rev. Mod. Phys. 78, 87-135 (2006).
[17] F. Bouchet and H. Morita, Physica $D239,948-966$ (2010).
[18] H. Morita and K. Kaneko, Phys. Rev. Lett. 96, 050602 (2006).
[19] H. Morita, arxiv: 1103. 1140.
[20] T. Konishi and K. Kaneko, J. Phys. $A$ 23, $L715-L720$ (1990).
[21] T. Konishi and K. Kaneko, J. Phys. $A$ 25, 6283-6296 (1992).
[22] S. Inagaki, Prog. Theor. Phys. 90, 577-584 (1993).
[23] S. Inagaki and T. Konishi, Publ. Astron. Soc. Jpn. 45, 733-735 (1993).
[24] M. Antoni and S. Ruffo, Phys. Rev. $E52,2361-2374$ (1995).
[25] Z. Yin, D. C. Montgomery, and H. J. H. Clercx, Phys. Fluids 15, 1937-1953 (2003).
50
